Targeted deep-intronic sequencing in a cohort of unexplained cases of suspected Lynch syndrome.
Lynch syndrome (LS) is caused by germline defects in DNA mismatch repair (MMR) pathway, resulting in microsatellite instability (MSI-H) and loss of immunohistochemical staining (IHC) of the respective protein in tumor tissue. However, not in all clinically suspected LS patients with MSI-H tumors and IHC-loss, causative germline alterations in the MMR genes can be detected. Here, we investigated 128 of these patients to possibly define new pathomechanisms. A search for large genomic rearrangements and deep-intronic regulatory variants was performed via targeted next-generation sequencing (NGS) of exonic, intronic, and chromosomal regions upstream and downstream of MLH1, MSH2, MSH6, PMS2, MLH3, MSH3, PMS1, and EPCAM. Within this cohort, two different large rearrangements causative for LS were detected in three cases, belonging to two families (2.3%). The sensitivity to detect large rearrangements or copy number variations (CNV) was evaluated to be 50%. In 9 of the 128 patients (7%), previously overlooked pathogenic single-nucleotide variants (SNV) and two variants of uncertain significance (VUS) were identified in MLH1, MSH2, and MSH6. Pathogenic aberrations were not found in MLH3, MSH3, and PMS1. A potential effect on regulation was exerted for 19% of deep-intronic SNVs, predominantly located in chromosomal regions where the modification of histone proteins suggests an enhancer function. In conclusion, conventional variation analysis of coding regions is missing rare genomic rearrangements, nevertheless they should be analyzed. Assessment of deep-intronic SNVs is so far non-conclusive for medical questioning.